In this article, we establish some companions of an Ostrowski-like type inequality for functions whose second derivatives in absolute value are convex and concave.
Introduction
The following definition for convex functions is well known in the mathematical literature: Definition 1. A function f : I ⊂ R → R is said to be convex on I if the inequality f (tx + (1 − t)y) ≤ tf (x) + (1 − t)f (y) (1) holds for all x, y ∈ I and t ∈ [0, 1], and f is said to be concave on I if the inequality (1) holds in reversed direction.
Many inequalities have been established for convex functions but the most famous is the Hermite-Hadamard's inequality, due to its rich geometrical significance and applications, which is stated as follow:
The double inequalities (2) hold in reversed direction if f is concave.
In 1938 Ostrowski obtained a bound for the absolute value of the difference of a function to its average over a finite interval. The theorem is well known in the literature as Ostrowski's integral inequality:
where a, b ∈ I with a < b. Then the following inequality
holds for all x ∈ [a, b]. The constant 1 4 is the best possible.
In 1976, Milovanović and Pečarić [20] proved a generalization of the Ostrowski inequality for n-times differentiable mappings. Dragomir and Wang [14, 15] extended the result (3) and applied the extended result to numerical quadrature rules and to the estimation of error bounds for some special means. Also Sofo and Dragomir [24] extended the result (3) in the L p norm. Dragomir [9, 10] further extended the result (3) to incorporate mappings of bounded variation, Lipschitzian and monotonic mappings.
The inequality of Ostrowski type has been considered the most useful inequality in mathematical analysis. Some of the classical inequalities for means can be derived from (3) for particular choices of the function f .
For more results on the Ostrowski's integral inequality providing new proofs, noteworthy extensions, generalizations and numerous applications for convex and concave functions, please see [1] - [24] , and the references therein.
In [8] , Dedić et al. have derived the following trapezoid type inequality: 
In this article, we first derive a general integral identity for twice differentiable functions and by using this equality, we establish new inequalities related to the Ostrowski's type integral inequality for functions whose twice derivatives in absolute value at certain powers are convex and concave.
Main results
In [18, 19] , Liu, Zhu and Park considered the following lemma:
]. Then the following identity holds:
Proof. A simple proof of the equality can be done by performing integration by parts. The details are left to the interested reader.
We will use this lemma for obtaining the following results:
] the following inequality holds:
Proof. Using Lemma 1 and taking the modulus, we get
Using the convexity of
, we observe that the following inequality holds:
which implies that (a)
By substituting (10)- (12) in (6), we easily get the desired result.
Corollary 2.1. In Theorem 2.1, if we choose
, we get 
Proof. Using Lemma 1 and the modulus, we get
Theorem 2.3. Let f : I → R be a twice differentiable function on the interior
Proof. From Lemma 1 and using the well-known Hölder's integral inequality, we have
Since | f | q is convex on [a, b] , by using the inequalities (7)- (9) we get
Analogously, also we get
Note that
(c)
By substituting (14)- (21) in (13), we easily get the desired result. 
= 1, then the following inequality
Proof. From Lemma 1 and using the Hölder's integral inequality, we get
Since | f | q is concave on [a, b], therefore we can use the Jensen's integral inequality to obtain
Analogously, we also have that the following inequalities hold:
By substituting (23)-(26) in (22), we easily get the desired result. 
